The full order α 4 s perturbative QCD calculation of the production of B c mesons at the Tevatron is compared with the fragmentation approximation.
and the full order α 4 s calculation agree when and only when P T ≫ M Bc . At small P T the non-fragmentation contributions become important since, when the B c or B * c is nearly collinear with the initial partons, it is possible for two or more quarks and/or gluons in the subprocesses to simultaneously be nearly on-mass-shell. Figure 1 shows the P T distributions for the process p +p → B c (B * c )+ X at the Fermilab Tevatron energy √ s = 1.8 TeV with the rapidity cut |Y | < 1.5.
II. CALCULATIONS AND RESULTS
Remarkably, the B c meson P T distributions agree rather well, even for P T as small as about 5 GeV, while for the B * c meson the distributions differ by 50− 70% over a much larger range of P T , leaving the comparison inconclusive.
The P T distributions for the subprocess g(
, which are shown in Fig. 2 , are somewhat more revealing. The distributions agree reasonable well when P T is larger than about 30 GeV for the B c meson and about 40 GeV for the B * c meson. Consequently, the P T distributions alone are not decisive and, as will be shown, can even be misleading.
It is more insightful to examine the distributions in z = 2(k 1 + k 2 ) · P/ŝ, which is simply twice the fraction of the total energy carried by the B c or B * c in the subprocess center of mass. Note that z is experimentally measurable, at least in principle. Figure 3 shows the z distributions, C(z), for the process
TeV, |Y | < 1.5, and P T > 10 GeV. The The relative importance of the fragmentation and non-fragmentation contributions is even more clearly evident in the P T distributions for the subprocess g + g → B c (B * c ) + b +c at very large √ŝ , as is shown in Fig. 4 . Clearly, the non-fragmentation contributions dominate at small P T , where two or more quarks and/or gluons can simultaneously be very nearly on-mass-shell in the subprocess.
III. CONCLUSIONS
We have compared the full order α 4 s perturbative QCD calculation of the production of B c and B * c mesons at the Fermilab Tevatron with the fragmentation approximation. There are Feynman diagrams present in the full order α 4 s matrix element in which two or more quarks and/or gluons can simultaneously be nearly on-mass-shell, and these dominate over the fragmentation approximation at small P T . The fragmentation approximation dominates when and only when P T ≫ M Bc . 
